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YHU\ORZKHDGGLVNFOHDUDQFHYDULDWLRQVRIWKHIO\LQJKHLJKWIRUDKDOIQDQRPHWHUKDYHDQLQIOXHQWLDOHIIHFWRQWKH
PDJQHWLF UHFRUGLQJ SHUIRUPDQFH >@ 3UDFWLFDOO\ WKH IO\LQJ KHLJKW YDULDWLRQV FDQ EH SURGXFHG IURP PDQ\
SDUDPHWHUV VXFK DV D WROHUDQFH VWDFNXS LQPDQXIDFWXULQJ SURFHVVHV WKH KHDGSURWUXVLRQ WKDW LQGXFHGE\ DPELHQW
WHPSHUDWXUHDQGZULWHFXUUHQW LQ WKHZULWLQJSURFHVV'XH WR WKHDPELHQW WHPSHUDWXUHGLUHFWO\DIIHFWV WR WKHKHDG
GLVNFOHDUDQFHWKHUHIRUHZKHQWKHDPELHQWWHPSHUDWXUHZDVYDULHGWKHFOHDUDQFHZLOOEHDOVRFKDQJHG0RUHRYHU
WKH KHDGGLVN FOHDUDQFH DOWHUQDWLRQ LV GXH WR WHPSHUDWXUHLQGXFHG KHDG SURWUXVLRQ 7,+3 ZKLFK LQGXFHG E\
GLIIHUHQFHVLQWKHUDWHRIWKHUPDOH[SDQVLRQRIKHDGPDWHULDOVDVH[SODLQHGLQ>@
7RDFKLHYHWKHDFFXUDWHO\WDUJHWKHDGPHGLDFOHDUDQFHGXULQJZULWLQJDQGUHDGLQJSURFHVVHVDVOLGHUWKDWFRQVLVWV
RIDKHDWHUQHDU WKHUHDGZULWHHOHPHQWVVKRXOGEHDGMXVWDEOH WRDFKLHYH WKHDSSURSULDWHKHDGPHGLDFOHDUDQFH>@
7KH KHDGGHIRUPDWLRQ FDQ EH LQGXFHGZLWK WKH KHDWLQJ IURP WKH KHDWHUZKLFK FDQPRYH WKH UHDGZULWH HOHPHQWV
FORVHU WR WKHPHGLD ,W LV FDOOHG KHDWHULQGXFHG KHDG SURWUXVLRQ +,+3 ZKLFK FRQVLVWV RI KHDWHULQGXFHGZULWHU
SURWUXVLRQ +,:3 WKDW XVHG IRU YDU\LQJ KHDWHU GXULQJ ZULWH LH WKH UHDG FOHDUDQFH WDUJHW LV IL[HG DQG KHDWHU
LQGXFHG UHDGHU SURWUXVLRQ +,53 RQ GXULQJ UHDG LH WKH ZULWH FOHDUDQFH WDUJHW LV IL[HG 7KLV SURWUXVLRQ FDQ
VLJQLILFDQWO\ LPSURYH WKH SRWHQWLDOLW\ LQ ERWK RI ZULWLQJ DQG UHDGLQJ SURFHVVHV RI WKH SHUSHQGLFXODU PDJQHWLF
UHFRUGLQJ305V\VWHPHVSHFLDOO\DWKLJKGHQVLW\UHFRUGLQJ
,Q PDJQHWLF UHFRUGLQJ V\VWHP KRZHYHU WKHUH LV D WUDGHRII EHWZHHQ UHDGZULWH SHUIRUPDQFH DQG KHDGGLVN
LQWHUIDFHUHOLDELOLW\,IWKHKHDGIOLHVWRRFORVHWRWKHPHGLDWKHUHFRUGLQJKHDGPD\EHEXUQLVKHG7KHQWKHDFWLYH
IO\KHLJKW$)+FRQWURODQGFRQWDFWGHWHFWLRQPHDVXUHPHQWQHHGVWREHKLJKO\DFFXUDWH,QWKLVVWXG\WKHUHIRUHZH








OLQHDU YHORFLW\ LV  LQFKHVV 7KH QRPLQDO OLQHDU GHQVLW\ LV  NIFL FRUUHVSRQGLQJ WR DQ DUHDO GHQVLW\ RI 
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ZKLFKLVVLJQLILFDQWO\GLIIHUHQWEHFDXVHWKHKHDGLVRIIWKHWUDFNGXHWRDVLGHZD\FRQWDFWIRUFH:KHQLWVGLIIHUHQFH
LVDERYHWKHWKUHVKROGWKHKHDGPHGLDFRQWDFWZLOOEHGHILQHG,QDGGLWLRQWKHIO\LQJKHLJKWRIHDFKLQGLYLGXDOKHDG
DW ]HUR KHDWHU SRZHU LV GHWHUPLQHG IURP ¨+06 ZKHQ WKH KHDG FRQWDFWV WR WKH PHGLD )LQDOO\ WKH HOHFWULFDO
SHUIRUPDQFH LH29:073DQG615DUHPHDVXUHGDW GLIIHUHQW+06 WRFDOFXODWH WKH+06VHQVLWLYLW\ LQERWK
GXULQJZULWLQJDQGUHDGLQJSURFHVVHVVHSDUDWHO\
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5HVXOWVDQG'LVFXVVLRQ
7KHRYHUZULWH WHVW LVRQHRI WKHPRVW LPSRUWDQWSDUDPHWHU IRUH[DPLQLQJ WKHZULWDELOLW\RI WKHZULWHUKHDGDQG
UHFRUGLQJPHGLD7KHSXUSRVHRIWKHRYHUZULWHWHVWLVWRGHWHUPLQHWKHDPRXQWRIUHVLGXDOVLJQDOUHPDLQLQJIURPWKH
SUHYLRXVZULWHZKHQQHZGDWD LVZULWWHQRYHU LW >@ ,Q WKLVH[SHULPHQWDOFDVH WKHPHGLXPSURSHUWLHVDUHFRQVWDQW
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ZULWDELOLW\ DQG UHDGDELOLW\ 7KH UHDVRQ LVZKHQ WKHKHDGZDV SURWUXGHG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:H IRXQG WKDW WKH KHDG SURWUXVLRQ GXULQJ ZULWH DQG UHDG KDV WKH 05: VORSHV RI DERXW  DQG 
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ZULWLQJ ZKLFK DOVR OHDGV WR WKH UHGXFWLRQ RI WKH WUDQVLWLRQ QRLVH ,Q DGGLWLRQ QRLVH FDQ DOVR EH GHFUHDVHG IURP
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